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Summary.-Microsomal electron transport components (NADPH oxidase, NADPH-
ferricyanide reductase, cytochromes P-450 and b5) have been studied in Buffalo-
strain rat liver and in a series of Morris hepatomata (9618A-2, 7800, 7795 and 7787).
Normal liver values differed significantly from those measured in livers of tumour-
bearing animals. In all hepatomata per se, very low levels were found.
KATO and associates (1963, 1968) have
reported that in rats bearing carcino-
sarcoma 256 the oxidation rate of drugs
by liver microsomes was significantly
lower than normal. Sugimura et al.
(1966) have found microsomal enzyme
activity in 4 Morris hepatomata at
equivalent or somewhat lower levels than
that found in normal or regenerating liver.
Markedly different levels of activities of
microsomal NADPH oxidase, ferricyanide
reductase, P-450, cytochrome b5 and
benzpyrene hydroxylase were also found
when the normal liver was compared with
Morris hepatomata 7777-bearing rat liver
(Brown et al., 1971). The present report
is a continuation of this study of
electron transport components in control
Buffalo-strain rat liver and in Morris
hepatomata 9618A-2, 22nd generation
(fast-growing tumour); 7800, 54th genera-
tion (medium-growing tumour); 7795,
45th generation (medium-growing
tumour); and 7787, 16th generation (slow-
growing tumour) (Morris and Wagner,
1968).
MATERIALS AND MIETHODS
Female Buffalo-strain rats (3-8 months
old, average weight 2.20 g) with bilateral
tumours in the hind leg and non-tumour-
bearing control animals from the same stock
* Howard University, Washinigton, D.C.
w-ere used. The tumours had been carried
by serial transplantation. Animals were
shipped by air and upon arrival wNere kept
separately in a temperature controlled room.
The rats wN-ere sacrificed in several batches.
The first batch was used approximately 8
weeks after arrival and 60 days after inocula-
tion. Control and tumour-bearing animals
were used simultaneously. The animals were
stunned and decapitated and the liver
(average wet wt 12 g) was removed and
homogenized immediately in 3 volumes of
1.15% KCI solution in a Waring blender.
The slurry wAas further homogenized in a
power-driven Teflon-pestle glass homogenizer.
The homogenate was centrifuged 9000 x g
for 20 min. Pellets wN-ere rejected and the
supernatant was further centrifuged in 10 ml
tubes at 105,000 x g for 90 min. Pellets
from the last centrifugation wNere used
immediately or stored at -30°C. Through
all manipulation a temperature of 2-4°C -was
maintained. For use, a pellet wNas resus-
pended in 0 1 mol/l phosphatebuffer, pH 7 45.
Enzymic activities -were measured spectro-
photometrically using a Cary 15 spectrophoto-
meter. NADPH oxidase was assayed by the
method of Gillette et al. (1957); ferricyanide
reductase wNas assayed followTing the method
of Williams and Kamin (1962). Protoheme
P-450 (reduced, carbon-monoxide-bound
complex) and cytochrome b5 w'ere assayed by
difference spectrum according to the method
of Omura and Sato (1964) and Fouts (personal
commuinication), respectively.4 S. K. CHATTOPADHYAY, H. D. BROWN AND H. P. MORRIS
TABLE I.-Enzymes of Microsomal Electron Transport System and Cytochrome
P-450 and b5 in Buffalo Rat Liver and Hepatoma Tissue
Age of
tumours Liver Signifi-
Hepatoma studied Liver (hepatoma Change cance
Enzyme type (days) (normal) bearing) (%) (P <) Hepatoma
NADPHoxidase(10-9 . 9618A-2 58-75 11-6-1-6 7-5±0-6 . -35 0001 2-5±0-6
mole/mg protein/ 22nd gen.
min) 7800, 60-78 . 122±20 7*0-2*2 -43 . 0001 21+12
54th gen.
7795, . 75-90 . 10-7±0-3 5-8±1-3 -46 . 0-002 1-1+0-2
45th gen.
7787, . 118-150 . 13-1±3-7 10-0±2-4 -24 . 0-10 . 2-1±0-8
16th gen.
NADPH-ferricyanide 9618A-2 25-5±6-5 . 12-2+6-6 -52 0-003 4-4±1-4
reductase (10-9 7800 17-3±6-9 . 8-1±1-0 -53 . 0005 45±26
mole/mg protein/ 7795 19-2±3-1 10-3±3-2 -46 0-05 . 7-8±0-3
min) . 7787 22-1±11-1. 13-8±4-4 -38 . 0-02 . 2-3±0-3
Cytochrome P-450 9618A-2 1-0±0-1 0-8±0-2 . -20 . 0-01
(10-9 mole/mg 7800 1-1±0-1 . 0-8±0-1 . -27 0-001 .
protein) . 7795 1-2±0-1 0-9±0-1 -25 . 0-03
7787 1-4±0-3 1-2±0-3 -14 . 0-20
Cytochrome b5 . 9618A-2 0-11±0-04. 0-08±0-04. -27 . 0-02
(A0OD425-410/mg 7800 0-11±0-02. 0-09±0-02. -18 . 0-02
protein) . 7795 0-10±0-01. 0-09±0-01. -10 . 0-05
7787 0-11±0-01. 0-08±0-01. -27 . 0-001
Each value represents a mean of two extreme points obtained from 5 rats.
RESULTS AND CONCLUSIONS
NADPH oxidase, ferricyanide reduc-
tase, protoheme P-450 and cytochrome
b5 were present at lower than normal
activity levels in the liver of tumour-
bearing animals. Very low levels of
NADPH oxidase and ferricyanide reduc-
tase were present in all the tumours
examined. P-450 and cytochrome b5
were notmeasurable inany ofthe tumours
(Table I).
Present observations indicate that the
growth rate of the Morris hepatomata
examined (fast, medium and slow-groW-
ing types were used) does not correlate
with activity levels of microsomal electron
transport components.
These results, similar to those of Kato
et al. (1968) for Walker carcinosarcoma
256 and those of Brown et al. (1971) for
Morris hepatoma 7777, do indicate a
lowered activity level of liver microsomal
haemoprotein and a decreased activity of
enzymes of the NADPH-linked electron
transport system.
The interpretation of the lower levels
of certain elements of the NADPH-
electron transport system in livers and
hepatomata of tumour bearing rats, as a
causal relationship in the development of
the tumour or as a secondary consequence,
cannot at this point be distinguished.
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